In fast on-line experiments, short-lived isotopes of tungsten and tantalum can be separated from hafnium using an ion exchange system consisting of two columns (Dowex 50X8, Dowex 1X8) and 0.05 M HCl/1 · ΙΟ" 3 M HF aqueous solution as eluent. This chemical system can be recommended for investigations of the elements 105 and 106. Moreover, determination of nuclear physical data of short-lived nuclides is possible. The half-life of 165 Hf was determined to be 78.6±1 s.
Introduction
Until now chemical research studies of transactinide elements ended at element 105, the last member of the periodic table, which can be produced in considerable amounts and has isotopes with sufficiently long halflives ( 262 105: 34 s [1] , 263 105: 27 s [2] ). The discovery of the isotopes 265 106 and 266 106, with expected halflifes of -10-30 s (1993, Dubna, [3] ), provides chemists the opportunity to carry out studies on the isolation and chemical properties of this interesting element. For the development of chemical separation systems the elements of subgroup IV, V and VI are usually used in model experiments as the lighter homologues of the elements 104, 105 and 105.
Fast on-line separation of transactinides from trivalent transplutonium elements (lanthanides in model experiments) as well as from the decay products formed during the transport from the target chamber to the chemical set up is initially necessary. For the isolation and chemical investigation of short-lived transactinide elements in aqueous solution, Szeglowski et al. [4] developed a continuous ion exchange method consisting of three columns (Dowex 50 -Dowex 1 -Dowex 50) with acids such as HF [4] , H 3 P0 3 [5] or H 2 C 2 0 4 [6] as eluents. Sorption of transplutonium elements on the first column with high decontamination factors was possible using this equipment.
Investigations of element 106 additionally require a complete separation from element 104, which is produced in considerable amounts directly in the nuclear reaction and appears as an α-decay product of element 106. The ion exchange system described above is not applicable for such a separation, because tetravalent as well as penta-and hexavalent elements exist as anions in complex forming agents such as HF or H 2 C 2 0 4 under the conditions used in [4] [5] [6] . Therefore, a new approach is needed.
Mixed solutions of HC1/HF have been used for the separation of subgroup IV, V and VI elements [7] [8] [9] . Ultramicroamounts of Nb, Ta, Zr, Hf and lanthanides were investigated concerning their sorption behaviour on Dowex 50X8 from 0.1 M HCl/1 · 10" 3 -1 · ΙΟ" 5 M HF solutions [10, 11] . Previous batch studies showed that separation of W, Mo, Ta and Pa from Zr and Hf is possible using 0.05-0.1 M HCl/1 · 10" 4 -1 · 10~3 M HF and the strongly acidic cation exchanger Dowex 50X8 [12] . The same behaviour is ex-pected in the case of W and Mo. Consequently, if the elements 105 and 106 behave like their lighter homologues, then this system could be suitable for fast online isolation and chemical investigations of these two elements. Therefore, we studied the sorption behaviour of short-lived Hf, Ta and W radionuclides produced in heavy ion reactions on Dowex 50X8 and Dowex 1X8 from dilute HC1/HF solutions using the apparatus for the on-line separation described in [4] .
Additionally, we determined the half-life of 165 The energies of the y-rays used for the detection of the elements on the columns and for calculating enriching and decontamination factors are displayed in the figures. Detailed analysis of the y-spectra yields the following results.
Hafnium
The y-spectra of the cation and anion exchange columns in the energy range of 100-300 keV are shown in Fig. 1 Fig. 2 depicts the y-spectra of the cation and anion exchange column. Ta nuclides are primarily on the anion exchange column ; only small amounts are detected on the cation exchanger. Hf, the daughter of Ta, is found both on Dowex 50X8 and Dowex 1X8. Its presence on the cation exchanger is obviously caused by the decay of Ta during the transport to the chemical set up. The Hf formed on the way to the separation apparatus is adsorbed on the cation exchanger, in accordance to the sorption behaviour of Hf shown above (Fig. 1) . Ta passes the cation exchange column and is adsorbed on the anion exchanger. Hf, as the decay product of this adsorbed Ta, is partially sorbed on the anion exchanger, too, so that the appearance of Hf on Dowex 1X8 stems from Ta adsorbed on this resin. We calculated an enriching factor of ~10 3 for tantalum on the anion exchanger.
Tungsten
The y-spectra of the cation and anion exchange column are shown in Fig. 3 
Summary
These results demonstrate that the ion exchange system described is a suitable method for the on-line sep-aration of tungsten and tantalum in heavy ion experiments. Using 0.05 M HCl/1 · ΙΟ 3 M HF solution as eluent, Hf isotopes produced directly in the nuclear reaction as well as the decay products of Ta formed during the transport to the chemical set up are completely adsorbed on the cation exchange column. Lutetium was shown to adsorb on Dowex 50X8, too. Tantalum and tungsten pass the first column and are adsorbed on the anion exchanger. Consequently, the chemical system presented should be applicable for separations of the elements 105 and 106 from heavy actinides. Separation of element 106 from 104 should be possible.
The half-life of 165 Hf was determined to be 78.6±1 s, which supports the value reported in Ref. [13] .
